Abstract. Palm pressed fibre (PPF) with particle size of 200 micron was utilized as a filler to produce environment friendly biocomposite film. PPF contains 5-6% oil residue after the oil extraction process and the oil can be used as a lubricant to assist the distribution of PPF throughout the matrix of plastic resin during processing. In this study, high density polyethylene (HDPE) plastic resin was incorporated with untreated PPF at four different weight percentages namely, 5, 10, 15 and 20 wt%. Each mixture was compounded via twin screw extruder prior to compression moulding into film sheets with thickness of 0.15mm. Maleic anhydride (MAH) and glycerol were used as compatibilizer and plasticizing agents. The effect of PPF loading on the tensile strength and the surface morphology were the main interest. It was found that by increasing the PPF contents had increased the stiffness of the films but reduced the tensile strength and elongation at break due to weak interfacial adhesion between HDPE matrix and PPF. This was probably due to insufficient amount of MAH to compatabilize the increasing amount of PPF, thus resulting non-uniform PPF distribution across the HDPE matrix. The findings were supported by SEM micrographs which showed rough surface and the disruption of the continuous phase of HDPE matrix, thus weakening the strength and flexibility of the samples. HDPE/PPF biocomposite has a potential to be used in agriculture sectors such as mulching film.
Introduction
Plastic industries have been always search for new materials with high performance at affordable costs. However, the environmental awareness and high demands from legislative authorities have triggered the development on eco-friendly materials [1] . One of the many ways to resolve the environmental issue is by blending the plastic resins with natural fibers to produce semibiodegradable plastics [2] . Natural fibres such as jute, kenaf, flax and hemp offer economical, nonabrasive and environmental friendly compare with inorganic reinforcement and fillers such as silica or clay [3] .
In this research, palm pressed fibre (PPF) was incorporated into high density polyethylene resin (HDPE) via direct blending. PPF is discarded as waste or used as animal food and fertilizer after the oil extraction of palm fruit [4] . The oil residue (5-6%) that remains in the fibre [5] was thought could assist the dispersion of PPF fibre across the HDPE matrix. Meanwhile, a low price HDPE plastic resin that possesses good mechanical properties was used as the biocomposite matrix [6] . The HDPE/PPF biocomposite film can be transformed into an eco value-added product such as mulching film sheet for agriculture sector
Experimental

Materials
High density polyethylene (HDPE) resin (specific melt flow index 20 g/10min, density 0.956 g/cm 3 ) was purchased from Titan Polyethylene Malaysia. Press palm fibre was obtained from oil palm mill at Negeri Sembilan. Glycerol and maleic anhydrate (MAH) were purchased from Fischer Scientific. All materials were used as received.
Preparation of PPF
The PPF fibre was cleaned with water and dried in the oven at 60 0 C for a week. The dried PPF was ground into a powder and sieved through mesh to obtain 200 µm particle size. The PPF powder was kept dry in desiccators.
Preparation of Biocomposite
The samples were prepared with different formulation as shown in Table 1 . The amount of glycerol as plasticizer and MAH as compatibilizer were fixed in all formulations. All ingredients were mixed with high speed mixer at room temperature. Later, the mixture was compounded using twin screw extruder with a screw speed of 50 rpm and the temperature at 180-190°C. The extrudate was palletized into short strand resin using palletizer. Then, the resin was compression moulding at the temperature of 165°C for 5 minutes. The thin sheet with a thickness of 0.15 mm was subsequently cooled at room temperature for 15 minutes using a cold-pressed machine. The film was cut into certain dimensions for further testing and characterizations. 
Scanning Electron Microscopy (SEM).
The samples were analyzed using a Philips XL40 Scanning Electron Microscopy. The samples were sputter coating with gold.
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Result and Discussion
Tensile test. Figure 1 shows the Young's modulus and tensile strength at different PPF loadings. The modulus gradually increased but the tensile strength drastically decreased with increasing PPF loading. The increase in the modulus indicated that PPF was acting as reinforcing agent where the fiber had increased the stiffness of samples [7] . On the contrary, the reduction of tensile strength and elongation at break occurred when the amount of PPF was increased due to the weak interfacial bonding between HDPE and PPF. The percentage amount of compatibilizer i.e. MAH in the system was thought insufficient to accommodate the increasing amount of PPF, thus producing weak interfacial bonding with HDPE matrix. This reduced the strength of the sample. Meanwhile, the reduction in elongation at break (Figure 2 ) was probably due to the intervention of PPF particles on the continuity of HDPE matrix, which resulting in discrete phase. This affected the flexibility of samples. 
Advanced Research in Materials and Engineering Applications
Scanning ElectronMicroscopy (SEM). The findings with SEM micrographs in Figure 3 supported the arguments on weak interfacial bonding between HDPE and PPF. By increasing the PPF content had produced rough film surface which also disrupted the continuity of HDPE matrix. These can be obviously seen in sample S4 which had 20wt % PPF. The disruption of the continuous phase of HDPE matrix had weakened the strength and flexibility of the samples. 
Conclusion
The addition of PPF into HDPE matrix had increased the stiffness of samples, corresponding to the reinforcing effect brought by PPF. However, it decreased the tensile strength and elongation at break of the samples due the poor interfacial between the fiber and the HDPE matrix, thus creating a weak spot and breaks the sample. The findings were supported by the SEM micrographs that showed the surface of film became rougher and the continuity of HDPE matrix was disrupted at higher PPF content.
